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General remarks for test reports 

Nothing significant to report. 
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1.  Applicant information 

 

Applicant: LS ELECTRIC Co., Ltd. 

Address: 
68, Wolmyeong-ro #201, Heung deok-gu, Cheongju-si  
Chungcheongbuk-do 28437, Korea 

Telephone: +82-43-261-6493 

Fax: +82-43-261-6630 

E-mail: mkseo@lselectric.co.kr 

Contact name: Minkyu Seo 

  

Manufacturer: LS ELECTRIC Co., Ltd. 

Address: 
68, Wolmyeong-ro #201, Heung deok-gu, Cheongju-si  
Chungcheongbuk-do 28437, Korea 

Telephone: +82-43-261-6493 

Fax: +82-43-261-6630 

E-mail: mkseo@lselectric.co.kr 

Contact name: Minkyu Seo 

 

 

 

 

http://www.kctl.co.kr/


KCTL Inc. 
28 Mosan-gil, Jeongnam-myeon, Hwaseong-si,  

Gyeonggi-do, Republic of Korea(18516) 

TEL: 82-31-286-5881   FAX: 82-31-8059-1154 

www.kctl.co.kr 

Report No.: 

KR20-HEF0053-A 
 

Page (5) of (23)  
 

 

KCTL-TIT004-006/1  KP20-06814 

 

2.  Laboratory information 

Address     

 

KCTL Inc. (Hwaseong Lab.) 

28, Mosan-gil, Jeongnam-myeon, Hwaseong-si, Gyeonggi-do, 18516, Korea 

Telephone Number: 82 31 286 5881 

Facsimile Number: 82 31 8059 1154 

 

FCC Site Designation No: KR0040 

KOLAS NO.: KT231 

VCCI NO.: 1980 

 

SITE MAP 

 

KCTL Inc. Hwaseong Lab. 

 

Hwasung city 
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3.  Test system configuration 

 

3.1 Operation environment 

 

 Temperature Humidity Pressure 

Shielded Room (CE) 18.0 °C 47.1 % R.H. - 

Chamber 10 m (RE) 18.5 °C 47.2 % R.H. - 

  

Test site 

 

These testing items were performed following locations; 

 

Test item Test site 

Conducted Emission Shielded Room 

Radiated Emission (Below 1 GHz) 10 ｍ Chamber  
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3.2 Measurement Uncertainty 

 

All measurements involve certain levels of uncertainties, especially in field of EMC.  

The factors contributing to uncertainties are test receiver, cable loss, antenna factor calibration, 

Antenna directivity, antenna factor variation with height, antenna phase center variation, antenna 

frequency interpolation, measurement distance variation, site imperfection, mismatch, and system 

repeatability. Based on CISPR 16-4-2, the measurement uncertainty level with a 95 % confidence 

level was applied.  

 

 

Conducted Emission measurement_AMN (Confidence level about 95 %, k = 2)  

Shielded Room 150 kHz ~ 30 MHz : 2.5 dB  

Radiated Emission measurement (Confidence level about 95 %, k = 2)  

10 m Chamber  30 MHz ~ 1 GHz 
3 m : 4.9 dB  

10 m : 4.9 dB 

   

 

3.3 Measurement Program 

 

These test items were performed by software programs;  

 

 

 

 

 

 

 

 

 

 

Test item Measurement Program Used 

Conducted Emission TEPTO-DV/AM V 4.1.0083 ( tsj corporation )  

Radiated Emission(Below 1 GHz) TEPTO-DV/AM V 4.1.0083 ( tsj corporation )  
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4.  Description of EUT 

 

4.1 General information 
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4.2 Product description 

 

Type of product Motor control racking system 

Model name (Basic) U-MCRS 

Model name (Variant) - 

Difference - 

Trade name - 

FCC ID 2AYQX-U-MCRS 

Testing voltage AC 120 V, 60 Hz / DC 84 V / DC 280 V 

Input range AC (84-270) V, (50/60) Hz / DC (84-280) V  

Internal clock frequency 8 MHz 

 

4.3 Auxiliary equipments 

 

[AC Mode] 

Type Model / Part # S/N Manufacturer 

TEST JIG 1 - - - 

TEST JIG 2 - - - 

DC GREAD 
MOTOR (AC) 

- - 
DONGJIN MOTOR IND CO., 

LTD. 

 

[DC Mode] 

Type Model / Part # S/N Manufacturer 

TEST JIG 1 - - - 

TEST JIG 2 - - - 

DC GREAD 
MOTOR (DC) 

- - 
DONGJIN MOTOR IND CO., 

LTD. 
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4.4 Test configuration 

 

  

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
Start End Cable 

Name I/O port Name I/O port 
Length 

(m) 
Spec. 

1 

EUT 
(Motor control 

racking system) 

CN 1 TEST JIG 1 - 0.1 Unshield 

2 CN 2 TEST JIG 2 - 0.3 Unshield 

3 CN 3 
DC GREAD MOTOR 

(AC) 
- 1.0 Unshield 

4 RJ-45 
EUT 

(Remote Controller) 
RJ-45 3.0 Shield 

 
 
 

AC 120 V, 60 Hz (2P) 

 

 
 
 

EUT 
(Motor control racking 

system) 

EUT 
(Remote 

Controller) 

 
TEST JIG 1 

 
TEST JIG 2 

DC GREAD 
MOTOR (AC) 

CN 1 

CN 2 

CN 3 
RJ-45 

[AC Mode] 
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Start End Cable 

Name I/O port Name I/O port 
Length 

(m) 
Spec. 

1 

EUT 
(Motor control 

racking system) 

CN 1 TEST JIG 1 - 0.1 Unshield 

2 CN 2 TEST JIG 2 - 0.3 Unshield 

3 CN 3 
DC GREAD MOTOR 

(DC) 
- 1.0 Unshield 

4 RJ-45 
EUT 

(Remote Controller) 
RJ-45 3.0 Shield 

 
 

DC 84 V / DC 280 V 

 

 
 
 

EUT 
(Motor control racking 

system) 

EUT 
(Remote 

Controller) 

 
TEST JIG 1 

 
TEST JIG 2 

DC GREAD 
MOTOR (DC) 

CN 1 

CN 2 

CN 3 
RJ-45 

[DC Mode] 
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4.5 Operating conditions 

 

The EUT was configured as normal intended use. 

 

Test mode Normal operating 

1 
[AC Mode] 

After powering on the EUT, it was tested while monitoring the normal operation 
status of the EUT. 
- Since the motor is not operated during EUT operation, normal operation is 
checked before and after the test. 

2 
[DC Mode] 
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5.  Summary of test results 

 

5.1 Summary of EMI emission test results 

 

Applied Test items Test method Result 

 Conducted Emission 
ANSI C63.4:2014, Class A 
FCC Part 15 Subpart B 
ICES-003 Issue 6 

Pass 

 Radiated Emission 
ANSI C63.4:2014, Class A 
FCC Part 15 Subpart B 
ICES-003 Issue 6 

Pass 

Note: The Radiated Emission test of above 1 GHz was not performed, as the max. internal clock 

frequency of the EUT was below 108 MHz (8 MHz). 

 

These results are deemed satisfactory evidence of compliance with ICES-003 of the Canadian 

Interference-Causing Equipment Regulations. 
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6.  Test results 

6.1 Conducted Emissions 

 

Test specification 
FCC Part 15, Section 15.107, Class A 
ICES-003 Issue 6 

Testing voltage AC 120 V, 60 Hz  

Test facility Shielded Room 

Date 2020-12-21 

Temperature (°C) 18.0 °C Humidity (% R.H.) 47.1 % R.H. 

Remarks Pass 

 

6.1.1 Limits of conducted emissions measurement 

 

 AC main 

Frequency 
[MHz] 

Class A (dB(㎶)) Class B (dB(㎶)) 

Quasi-peak Average Quasi-peak Average 

0.15 ~ 0.5 79 66 66 ~ 561) 56 ~ 461) 

0.5 ~ 5 73 60 56 46 

5 ~ 30 73 60 60 50 

1) The limit decreases linearly with the logarithm of frequency 
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6.1.2 Measurement procedure 

 

The measurements were performed in a shielded room. EUT was setup as shown in photograph 

and placed on a non-metallic table height of 0.8 m above the reference ground plane. The rear of 

table was located 0.4 m to the vertical conducted plane. EUT was power through the LISN, which 

was bonded to the ground plane. The LISN power was filtered. Each EUT power lead, except 

ground (safety) lead was individually connected through a LISN to input power source. EUT signal 

cables that hung closer than 0.4 m to the Horizontal metal ground 0.3 m ~ 0.4 m long. The power 

cord was bundles in the center. All peripheral equipment was powered from a sub LISN. The LISN 

and ISN were positioned 0.8 m from the EUT. Peak and Average detection were used in preliminary 

testing and Quasi-peak and Average detections were used at final measurement. 

 

6.1.3 Used equipments 

 

Equipment Model Serial No. Makers Next Cal. Date Used 

Two Line V-Network ENV216 101371 Rohde & Schwarz 2021-09-17  

EMI TEST RECEIVER 9010F 020WW40403 NARDA 2021-06-18  
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6.1.4 Conducted emissions measurement result 

 

AC Main  

 

 

 

[L] 
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[N] 
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6.2 Radiated Emission 

 

Test specification 
FCC Part 15, Section 15.109, Class A 
ICES-003 Issue 6 

Testing voltage AC 120 V, 60 Hz / DC 84 V / DC 280 V 

Test facility 10 m Chamber  

Test distance 10 m  

Date 2020-12-18  

Temperature (°C) 18.5 °C Humidity (% R.H.) 47.2 % R.H. 

Remarks Pass 

 

6.2.1 Limits of radiated emission measurement 

 

 Limits below 1 ㎓ 

Frequency 

[㎒] 
Class A (㏈(㎶/m)) @ 10 ｍ Class B (㏈(㎶/m)) @ 3 ｍ 

30-88 39 40 

88-216 43.5 43.5 

216-960 46.4 46 

Above 960 49.5 54 

  

 Limits above 1 ㎓  

Frequency 

[㎓] 

Class A @ 3 ｍ Class B @ 3 ｍ 

Average limit  

(㏈(㎶/m)) 

Peak limit  

(㏈(㎶/m)) 

Average limit  

(㏈(㎶/m)) 

Peak limit  

(㏈(㎶/m)) 

1 ~  60 80 54 74 

Note - The lower limit applies at the transition frequency. 
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6.2.2 Measurement procedure 

 

The test was done at a 10 ｍ Chamber with a quasi-peak detector.  

EUT was placed on a non-metallic table height of 0.8 ｍ above the reference ground plane.  

Cables were folded back and forth forming a bundle 0.3 ｍ to 0.4 ｍ long and were hanged at a  

0.4 ｍ height to the ground plane. Cables connected to EUT were fixed to cause maximum 

emission.  

Test was made with the antenna positioned in both the horizontal and vertical planes of polarization. 

The measurement antenna was varied in height above the conducting ground plane to obtain the 

maximum signal strength. 
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6.2.3 Used equipments 

 

Equipment Model no. Serial no. Makers Next Cal. Date Used 

Test Receiver ESCI 100561 Rohde & Schwarz 2021-09-18  

BI-LOG Ant. CBL6112D 55442 Teseq GmbH 2021-12-27  

Amplifier 310N 185938 SONOMA 2021-01-02  

 

6.2.4 Sample calculation 

 

The field strength is calculated adding the antenna Factor, cable loss and, Antenna pad adding,  

subtracting the amplifier gain from the measured reading. 

The sample calculation is as follow: 

 

Result QP[㏈(㎶/m)] = Reading QP[㏈(㎶)] + C.Fac [㏈/m]   

Result QP : The final measure 

Reading QP : Instrument readings 

C.Fac : ANT FACTOR [㏈/m] + LOSS [㏈] - GAIN [㏈] 

ANT FACTOR: Antenna Factor 

LOSS: Cable Loss 

GAIN: Amplifier Gain 
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6.2.5 Radiated emission measurement result 

 

 Graph and Data 

 

[AC 120 V] 

30 ㎒ ~ 1 ㎓ 
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[DC 84 V] 

30 ㎒ ~ 1 ㎓ 
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[DC 280 V] 

30 ㎒ ~ 1 ㎓ 
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